Role of IκB kinase-β in the growth-promoting effects of angiotensin II in vitro and in vivo.
Angiotensin II (Ang II) is implicated in processes underlying the development of arterial wall remodeling events, including cellular hypertrophy and inflammation. We previously documented the activation of IκB kinase-β (IKKβ) in Ang II-treated cells, a kinase involved in inflammatory reactions. In light of a study suggesting a role of IKKβ in angiogenesis through its effect on the tuberous sclerosis (TSC)1/2-mammalian target of rapamycin complex 1 pathway in cancer cells, we hypothesized that targeting IKKβ could reduce arterial remodeling events by affecting both the inflammatory and the growth-promoting response of Ang II. Treatment of aortic vascular smooth muscle cells with Ang II induced the rapid and sustained phosphorylation of TSC1 on Ser511, which paralleled the activation of effectors of the mammalian target of rapamycin complex 1 pathway. Furthermore, we show that Ser511 of TSC1 acted as a phosphoacceptor site for Ang II-activated IKKβ. Consistent with this, the use of different short hairpin RNA constructs targeting IKKβ reduced Ang II-induced TSC1, S6 kinase, and eukaryotic translation initiation factor 4E-binding protein 1 phosphorylation and the rate of protein synthesis. Overexpression of TSC1 lacking Ser511 in vascular smooth muscle cells also exerted detrimental effects on the hypertrophic effect of Ang II. Furthermore, the selective IKKβ inhibitor N-(6-chloro-7-methoxy-9H-β-carbolin-8-yl)-2 methylnicotinamide reduced the inflammatory response and dose-dependently diminished Ang II-induced TSC1 phosphorylation and effectors of the mammalian target of rapamycin complex 1 pathway, leading to inhibition of protein synthesis in vitro and in rat arteries in vivo. Our findings provide new insights into the molecular understanding of the pathological role of Ang II and assist in identifying the beneficial effects of IKKβ inhibition for the treatment of cardiovascular diseases.